Objective: To evaluate patient knowledge of the risks of maternal obesity and compare knowledge between non-obese and obese women.
Introduction
Among an epidemic of obesity in the United States, obesity among pregnant women has risen dramatically. The prevalence of obesity among pregnant women ranges from 10 to 35%. [1] [2] [3] [4] [5] The combination of obesity and pregnancy creates additional risk factors for adverse maternal and infant health outcomes. The increased perinatal morbidity associated with maternal obesity such as preeclampsia, gestational diabetes, stillbirth, abnormal fetal growth and cesarean deliveries has caught the attention of obstetrician-gynecologists. 6 The long-term adverse outcomes of maternal obesity, including childhood obesity, are unfortunately becoming well known. [7] [8] Behavioral and lifestyle factors likely account for the alarming rise in obesity over the past 20 years (33.8% prevalence of obesity in 2008); however, environmental, social, economic and genetic factors are also intertwined in its etiology. 9, 10 Although numerous studies report the negative health effects of obesity in pregnancy, no published study, as determined by a keyword search (pregnancy, obesity, patient knowledge, survey) of the PubMed and MEDLINE electronic databases, has evaluated whether patients themselves are aware of these risks. We reasoned that if patients had a greater understanding of the multiple serious perinatal complications linked to obesity, then this information could be a motivating factor to adjust lifestyles and adapt healthier behaviors that could ultimately lead to a normal weight. The objective of this study was to provide insight into patients' knowledge of the risks of obesity-related pregnancy complications and to compare knowledge between non-obese and obese groups.
Methods

Study design
Recruitment took place over a 6-month period in 2006 from a prenatal clinic at the University of Illinois at Chicago, a large tertiary-care hospital located in an urban setting that serves primarily low-income ethnic minority women, and is also a referral center for high-risk pregnancies. Pregnant patients were approached to participate in a one-time survey about 'pregnancy and obesity' when they presented for their first prenatal visit with a midwife or physician (resident or attending obstetrician-gynecologist or maternal-fetal medicine specialist). An electronic scheduling system identified patients registered for a 'New Obstetrics' visit. Exclusion criteria were <18 years of age or a transfer of care from a different prenatal provider whether it was within the University system or outside the network. Patients completed a 15-min face-to-face interview in a private room in the outpatient prenatal clinic before they had their scheduled visit. The trained interviewers were physicians, but not the patients' care providers. They obtained written consent and measured the patient's height and weight on the day of the survey. A 500-poundcapacity Health-O-Meter digital scale (Saukville, WI, USA) measured all weights. Patients then attended their scheduled prenatal visit. The patients' providers did not have access to their interview responses.
The interview instrument gathered information regarding patient demographics (age, parity, race, education level and marital status), gestational age at the time of the interview, whether the pregnancy was planned, health behaviors including tobacco use and exercise practices, use of pharmaceuticals for weight loss and weight history goals. A separate multiple-choice question asked whether or not patients were aware, in general, of the risks of obesity in pregnancy. Seven true/false questions, representing the risks of obesity (hypertension, diabetes, cesarean delivery, infectious morbidity, fetal growth problems, birth defects and stillbirth) measured the patient's knowledge of obesity-related pregnancy risks, which was the primary outcome. Two items, unrelated to perinatal morbidity knowledge, inquired about the appropriate caloric intake during pregnancy and the effect of obesity on infant gender (no known effect). If the participant did not know the correct answer, it was recorded as such. For the analysis, the 'don't know' responses were combined with the incorrect answers.
After completing the knowledge section of the interview, the interviewer gave the participants the correct answers. Then a series of questions, including the desire for further information about maternal obesity, ideal body weight and interest in weight loss, assessed the effect of this information on the patient (secondary outcomes). Patients were also asked whether a provider had ever discussed the risks of obesity in pregnancy. Content validity was supported as experts in obstetrics (MK, LE) reached consensus based on a review of the literature regarding each risk factor included in the survey. A professional expert (SV) in survey design for low literacy, ethnic minority and pregnant women also reviewed the interview items for structural and content validity.
The sample size was based on the ability to detect a 30% difference in the knowledge of morbidity associated with maternal obesity among weight groupsFnon-obese (body mass index (BMI) of <30 kg m -2 ) and obese (BMI of X30 kg m -2 ). In a random sampling of our outpatient obstetrical records, we estimated that approximately 30% of women had a BMI of X30 kg m -2 . This estimate was consistent with other reports of maternal obesity. 4 Therefore, a total of 102 women were needed at 80% power with a significance level of 0.05 to detect these differences. Statistical analysis, performed with STATA (v.10.1, College Station, TX, USA), included descriptive statistics (means and s.d.) of the sample. Student's t-test and w 2 tests compared knowledge and other variables between non-obese and obese gravidas. After reviewing the mean distribution of scores, logistic regression analysis with cutoffs of low (<4/7 or <50% correct) versus high (X4/7 or >50% correct) knowledge of co-morbid risk factors during pregnancy was performed, controlling for knowledge of overall risk, marital status, age, race, patient's current BMI, gestational age at survey and insurance type. The patient's weight on the date of the interview determined the BMI categories. The Pvalues of <0.05 were considered statistically significant and odds ratios with 95% confidence intervals for the regression analysis were generated. The investigational review board of the University of Illinois at Chicago approved this study.
Results
The participation rate was >99%; only one patient declined enrollment because of time constraints. Of the 105 enrolled women who met the study criteria, two were excluded. One patient was later determined not to be pregnant (pseudocyesis). Owing to differences in BMI categories, the analysis did not include the survey results of another patient with congenital dwarfism.
The mean gestational age of the sample was 14.9±6.6 weeks (range 5.4 to 35.1 weeks) and 77 (74.8%) pregnancies were unplanned. The mean BMI on the day of the interview was 31.7 ± 8.6 kg m -2 . There were 56 (54%) non-obese (mean BMI 25.4±2.7 kg m -2 ) and 47 (46%) obese (mean BMI 39.5 ± 6.6 kg m -2 ) women. Of the non-obese women, 24 (42.9%) were of normal weight and 32 (57%) were overweight. There were no statistically significant differences between the weight groups with respect to age, race, insurance status, education level and tobacco use (Table 1) . However, non-obese participants were more likely to be nulliparous (P ¼ 0.04). Non-obese women more accurately described their pre-pregnancy body weight category (normal, overweight or obese) (42/56, 75% vs 26/47, 55%, P ¼ 0.04) and ideal BMI (22.9±2.2 vs 26.1±3.6 kg m -2 , P<0.001). About one-half (49%) of all the participants knew that obesity increases risks in pregnancy. The total scores for knowledge of specific pregnancy risks (nine items) were similar in the non-obese (60% correct) and obese (64% correct) groups (P ¼ 0.76; Table 2 ). However, obese women were significantly more likely to be aware of the risk for gestational diabetes (P<0.001) and knew that pregnancy does not equate to 'eating for two persons and doubling food intake' (P ¼ 0.04). In addition, <50% of obese women were aware of the risks for stillbirth, fetal growth problems and cesarean deliveries. The question regarding risk for stillbirth received the most 'don't know' responses, which was nearly 50% in both groups.
Statistical analysis also included each of the knowledge questions with three separate categories ('correct', 'incorrect' and 'don't know'). The only significant difference pertained to the question regarding doubling food intake during pregnancyFsignificant for two groups (P ¼ 0.04), but not significant for three groups, (P ¼ 0.09) in which 7% of participants reported a 'don't know' response in each group.
To further analyze these findings, we performed additional analysis comparing the two predominant races (African Americans and Hispanics) in our study and the different BMI categories ( Table 3 ). The knowledge of overall risk of obesity during pregnancy was similar between the groups, but Hispanics scored higher on the nine-item survey (P ¼ 0.01), non-obese Hispanics were more aware of the risk for diabetes (P ¼ 0.03) and obese Hispanics were more aware of the risk for infant growth problems (P ¼ 0.001). In the logistic regression analysis, patients who were married (adjusted odds ratio 6.26 with 95% confidence interval 1.19 to 32.74) and who knew in a general sense that obesity was associated with risks during pregnancy (adjusted odds ratio 12.14 with 95% confidence interval 2.39 to 61.61) scored higher (X4 out of 7 correct answers) on the knowledge portion of the survey (Table 4) . Race was not a significant contributor to knowledge in this model (adjusted odds ratio for Hispanics 0.7 with 95% confidence interval 0.18 to 2.77).
After learning about obesity-related pregnancy risks, women in both groups desired additional information about the risks of maternal obesity (76%) and expressed interest in participating in a -2 desired to gain an additional 20 pounds before a future pregnancy. Few women reported discussing the risks of maternal obesity with a provider before study participation.
Discussion
In this cross-sectional study of women presenting for their first prenatal visit, nearly 50% of participants knew that obesity increased risks in general during pregnancy, and women correctly answered approximately 60% of the questions regarding knowledge of specific risks. Although obese women had greater knowledge of the risk for diabetes, the difference in knowledge on the nine-item survey between non-obese and obese women was not statistically significant. Obese patients were also more likely to know that pregnancy did not equate to doubling caloric intake. In the logistic regression analysis, BMI did not significantly influence knowledge of specific risks, but married gravidas and those who knew of the risks of maternal obesity in general scored higher on the nine-item survey questions. Clearly, pregnant patients and those contemplating pregnancy require more knowledge about the risks of obesity during pregnancy. However, all women of childbearing age should be informed about the risks of obesity during pregnancy, given that pregnancies are often unplanned, as were 75% of the pregnancies in our sample.
Although the primary outcome in the current study was the knowledge of obesity-related pregnancy complications, the effect of learning about obesity risks on the patient was equally important. An overwhelming majority of women desired additional information regarding maternal obesity and were motivated to lose weight before future pregnancies. Weight loss was especially important to individuals in the obese group. In addition, when obese women reported their ideal or goal body weight for future pregnancies, their BMI responses were still in an overweight category. Because obese women underestimated optimal weight loss goals and body weight categories, it is necessary to target this group for further education. Why obese women who were aware of their weight status desired further weight gain also requires additional investigation into their self-perception.
In the study design, we chose to compare knowledge between non-obese and obese patients because of the known differences in Table 3 Knowledge of obesity risks in pregnancy stratified by race and weight category 12 was to discover whether or not a sample of 222 university students were knowledgeable about obesity. Knowledge, as assessed by eight true/false questions, was unrelated to student weight. Conversely, in a study of 55 men and women enrolled in Obesity surveyvarious weight-loss programs, all participants knew that obese people were at a greater risk of developing heart disease. 13 However, greater knowledge was associated with lower participant weight (r ¼ À0.29, P<0.05), but not significantly so with BMI (r ¼ À0.28, P<0.06). Our findings were consistent with other studies that did not show knowledge differences between weight groups 11, 12 with the exception of diabetes risk. We also chose the BMI categories based on the measurements (all height and weight measured on the same scale) performed on the day of the survey to avoid the inaccuracies of patient recall with the prepregnancy weight.
Although knowledge is important, providing and improving knowledge alone is not sufficient to change behaviors.
14 For example, most participants correctly answered the questions regarding diabetes risk. There was also greater confidence and little hesitation in providing this response as many patients related their stories of affected friends and family members. Having knowledge does not necessarily lead to a greater susceptibility to intervention. As such, integrating knowledge into a larger conceptual framework may provide some understanding of the process of behavioral change.
In our study population, factors such as race, ethnicity and socioeconomic status may have influenced the responses, as weight and obesity can have a wide variety of meanings within cultural and economic groups. 15, 16 We found that Hispanics had greater knowledge of diabetes risk and other obesity-related pregnancy complications when compared with African Americans. This difference may relate to a greater prevalence of diseases in certain ethnic groups. In this study, 90% of the women were either African American or Hispanic. As these two populations are at the highest risk for obesity in the United States, future studies should address potential cultural differences in attitudes toward weight. In Western societies, increased weight has an association with lower socioeconomic status, whereas being overweight is often a sign of success and prestige in developing countries. 17 Given that married gravidas had greater knowledge of risk, other social support systems likely influence a patient's awareness and attitudes of weight risks.
Not only does this serious health problem increases pregnancy risks, but it also creates difficult management issues for clinicians. Those who provide care for obese pregnant women are likely aware of some of the potential risks, especially when encountering operative morbidity such as excessive blood loss, longer operating times, endometritis and wound healing. [18] [19] [20] In a survey of 525 obstetrician-gynecologists, respondents stated that obesity was a major health problem in the United States and in their own practices, and that obesity was an indicator of an unhealthy lifestyle. 21 Despite these opinions, provider discussion of weight issues was equally low in both groups (7 to 11%) in the current study and lower than most surveys that have addressed the issue of provider involvement in counseling patients about weight (31 to 42%). [22] [23] Providers may need to increase their own knowledge of maternal obesity, but it is more likely that they feel uncomfortable discussing obesity in general. 24 Other sited reasons for the absence of discussion include lack of time and compensation, perceived inability to change patient behavior, disbelief in the importance of preventive counseling and perceived lack of patient concern. 25 Greater provider involvement in helping women to understand the risks of obesity, adjust behaviors and work toward an ideal weight for a future planned pregnancy are critical issues to consider when designing educational and weight loss interventions for obese women. With respect to discussing the risks of obesity, we recommend a targeted approach that would address the common morbidities (that is, cesareans) and those conditions (that is, gestational diabetes) in which management options could potentially improve perinatal outcomes.
Our survey addressed only one dimension of a public health problem of epidemic proportions. It assessed knowledge of obesity health risks, but it did not evaluate appropriate weight gain during pregnancy, the risks of excessive weight gain and whether or not patients have the ability to lose and maintain weight. Other potentially confounding factors such as income were not addressed in this survey. In addition, the subjects were drawn from a convenience sample based on interviewer availability. We also acknowledge that these findings may not be generalizable to all pregnant women, given the high rate of obesity in our obstetrical population, which was primarily low-income minorities. A larger sample with women from numerous ethnic groups is needed before generalizing the findings. The power to detect the observed differences in overall and specific knowledge was low (approximately 10%) and the number of obese gravidas (46%) was higher than we estimated (30%). The study was also not powered for the secondary outcomes.
Little is known about the obese woman's perception of risk during pregnancy. Pregnant patients have an understanding of the risks of obesity, but can benefit from greater education and interventions. Our findings indicate that informed women perceived obesity as an important risk factor to health in their pregnancy. Frequent prenatal visits along with patient motivation offer an unparalleled opportunity for providers to discuss obesity risks and encourage healthy behaviors during pregnancy and beyond. However, we believe that it is more challenging to address obesity during a pregnancy, given the contraindications to weight loss and limitations of exercise programs during this time. Because of the multitude of co-morbidities associated with obesity in pregnancy, especially childhood obesity, obesity prevention should be a priority. Although studies have not addressed how weight loss before pregnancy affects pregnancy outcomes, except in the setting of bariatric surgery, [26] [27] [28] the adverse outcomes associated with maternal obesity underline the urgency of preconception counseling with the goal to optimize weight and nutrition before pregnancy.
